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0S naqos a o^>lB m&m m^im raoii afomsoiiA) ^^sj^ e!e(Dent)°j m^m ^mi^a. m 

gjghxis ^^s^a^ol egofei s^oiife aa^:?i^s^oii ojgh ^L^s^B^g s*foK)i A^s3^:>^u, ^aisaig §^gt * oi§ 



£5 



SMI/H 



E 1g SgHXI SSOIW E|e(Pit):?f 2iS ana, efOmSdmer later)M OI§8K)4 lH6(Pit)M g^XIShag (EH 

°i eiExii ^»ei asfs ^sspi ¥I5h seais} 32H5om. 

£ 5fe e ^^SS| ^gOllg ^SSPI ?I8H £A|& ¥j»axf aDI3(Transniisslon Electron Microscope. OlSf 'TEM') AhS 
£ 6 L4III £ 10S S a^SSI HI1 ^AIOIIOII °l& nFgJgfXiafM oi§& ^gHJI ghSS ^SS^:'I £A|& B 

a£soia. 

£ 11 Ulli £ 17B S a^S°l »I2 ^AIOIIOII S|& mgjg^IiafS ggHJi g^SS ^SshDI ?|6H £AI& B 

acsoiD. 

£ 18 LHXI £ 21g S a^S2| fl|3 «A|0||0|| °|& magfXiafg OIS& SaiXI dbXFSBI gfg S OIM oisgh-a^£ai 
£ 22 L«XI £ 24fe S ^^gSJ »|4 ^AlOIIOli °Jgh miJg,^X|etS 0|g§} Sgjixi gfg oj OlS OlgSt e^£XII ± 

Tim ^aspi ?i6H £Ai& 9a£soia. 

£ 25 mxi £ 29fe s ^soii ©£tA< ei£ai ±jim xiisotas (01. ei£ai a^i^iei ^^oii §£M 

«S8PI ?|8H £A|& HeHHOIQ. 

100: s}£ai 102: m^tim^, 

104: Oti^a nHe, 106: Maxi. 

108: SaxI ^|^<i^S^a,^ 110: msg^xiaj. 
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112: £^o|L^e. 
208: 



114: ±J!^m^\m 

3U/418: dmmg. 



s e^£«i ai^«^soii 2°:^, ^mm^ ssoii shsh 2oia. 

^xFsi iis^^soii (The ol;Jls^ :^i^eoii smej escisoiation process)^ SL^sfli i^fss 

go^AH ^^ggoiiAH fi^s^si a:pi s ^^umm a^sMi sa. ^ai^ei b:hi s^r^^idocos) 

J\^mki9\ ^l\\^o\ bH^ESLKBird's beak)Oil °I5H #^S^0| 2,^4^9^ ^Mm 6HSi.^^^Mi HS^lf^ ^ 

oid-i§v M^xi ^i^^ai :?)#^ ^af9t(siN)« u\^el hh&h^ A^ga^oi :4^xf^aiQ.^oi i^i s^^i ^ 

2|8fCM g^Sm, lf=f:?l^^§^^(CVD: Chemical Vapor Oepos i t i on ) Oil ^^sfetS ^^xlS xH^£^ S 

Sf^h ^. sfSf:?|:j)|2S! S&lKCMP: Chemical Mechanical Pollshing)S ^£l(isolatlon)M 

^^soia. na-iu ^^xi ^xv^d) ssm ^Se} ^oii ri^iXf^am^s] s^isoiiah ni 

^(?\{V\ ^X-ll§OI IIIM(p{t)£| ^^^SeiB ^^XUHCHI 9.21, OI^^EJOil £|oH opia^ fi 

ei. M^xjg 0Hil6^^ i^fif §SE ^ ola^ fisioi s^^lk Mgyxi 

SB M^Hxi ui«oii sniofE! o\Bs\ § li^sfAi^in. sisa^Ai ^^^m^ ^diesi vni s§fB 

eaixKtrench) ^^011 CHS^ SE^ ^^21 31:^ (stress)^ ^s^gSfOl E|M(pit):3^ ^^^eMI ED. 

ae^o) <i^aa§oii/d ^^^5ffe >i:Mai>iS ^J\\o\D\ %m Meaa ^^^^^ e^jxi lh«oii g^i^aaiM s^sm gaof 

(SIN)H^ a e>0|LH#(liner layer)S ::J|^0I ^I^HSIQ SiQ. 

£ IS ^axl gSOIIAI E|e(p|t):7^ (I||2^^ aOIUSdlner later)g OlgmOl n|e(Pit)M ^^X|6faS IIH 

9\ «}£fli ^xFsi ^si^ ^sapi ?I5H £Ai& iiajiiEoia. 

£ IS ^^Sm^, X^B AIS21 ^S£(Olstr ibution)S UBUJl. Y^B OlOil (11^ £Sl|oi 2s(,^i_off current) 

3.3V2I sEi-M e!::'F8K)i ^§§^a. nEHHOiiAi -0 -Hs ^aa a bfoilhss ss§h a^sj Eaiei 

£H ^j^Cdrain off current)0|21. ^: e^SE £^OIL^SS ^^mxi MgHxl ^Xf^El 5§g ^llgs^ 3^ 
21 Haiei £H a^(drain off current)OIP. n£HH01IAi S^, ^Sf^fo^ dFOIbi^M HSlieJ 
aW(ld-off cu^rent):?^ CH fe^SQI. Ojfe ^\0\yAJ\ ±J.\ S£IS§ ^01! ^egi^g m3f^£S 2jfl|8ha:?| 

cfflgoia. 

Olg:HI @ ^^01L^g(^iner layer)M m^om ^^X\ ^Xh^£|fi aiSs^fe :'l^0| Dli^^g^ mo{ n 5,447. 

884S(Tltle: Shallow Trench Isolation with thin nitride liner. Date: Sep. 5. 1995)S \mhm SI6H til- SlCf. 



E 2S SSoha, efEfll IJIBCSDOII lIliE^i^^^s,^(53) S §2}2|(SiN)°S OI^CHS Dh^a nHe(55)S g^sm, Q^ 
>;a 1IH§!(55)S 0IS8K)j :>ie(51)2| a^S <N2|5K)j egHx|(trench)M Sa&Q. OlOIA). §<i^2Kthermal 

oxidation) S§S SSSKM M§»|3t| LH¥6[a2t(56)§ SSSJS. ^^Qfe <iHtSSO)|/H <ysf:)^ SOiy m. S4S8^fe g 

£1^1 Sfe ;5;Mai>;S 2hh|SPI ?|6H Sa}9|og g £hO|LiS(57)M S^S^P. □^X|a^oS CVDOII °|& <!L^ae^(59)S 

eiExii Has ^mo\ 4= sib §£s ^sn m^mo. n^. o^^tiB. iiHe(55)s m 
smcn CMP» siysfoi yEfli D\B2i ass 

E 3S &^s^^. -y:?! sss yssi :?i32i aaoii e!<iKfePo,)s o\m^ e^^^ ^^^'^^(wet etch)s SS5^ 

oil S^8^fe 3!S g,^XI8^:3| ?iai 2*2121 J2^E^^2^(over etchino)S 8MI ElfeQI. 0! 3IS0IIAI gaa^o^ g £hO|LiS 

(57) s«Ai ^2iEioi m^iap. oiai& mm^ M^m oigfgos atsshWE oh&^ms ^asj:Hi aa. 

£ 4b ^AiAisioi a^a 12fS0il 0ilX|9ij(etchback) S§g 5!^5K)i gfEflj :)|B(51)£| S^SOil SXHStS HUE 
^i^S^e^(53) S CVDOII 2|& ^^2^Q^(59■)S III>i8K« g^Efll 3I&S S&S go^MI MgHjl 4:»M£I SSS 

ziau. &^:?| §^^a^os a di^^b m&(55)m m\:h5\&m mm ^^'b ^^o|L^s(57')£| m^ the ¥^(oent, e 4°i 
A)g EgHxi :4iXhS£i sss Emm ^ohe fef^iiap-. oig^ii s^s^af ^^xh^aie^sj s^iiaoi nfoife @ie(A) 

m^S C|g(DRAM: Dynaraic Random Access Meraory)3^ fe^S 0||S£| BIHai'M (refresh) m^m HSUI9II2, 

gOIIAI SEI^aieES OI^CHS! ?IIO|M S^S <s^2|& OH. e!e(Oent) MO\m ESg^S! M£l^£ISO| S^SESAM 
>IIO|e ^5!II(gate bridge)2f g&ES 0\J\mO. H 2J01IE SetiXliiiEloj m^^i^Ol d^m^° 

S UEfUXI §H(huinp) SI g^SaOl ^CHXIb ^210\ Sb eJWil; Ui^^ ?IE Inverse Narrow 

Width Effect)S feJSfA|3lt ^lUm seHt^Cf. 



S WSOl 0|^:i2Xf Shte :>|^2{ afait gaisi SEfe %m ^Sai>ig ejjush:)! ^gv £FOIUS(liner layer)S AhgShS 

Ai. @!S(oent):)^ gT^shxi SE^ iifag^i|9is ^^shoi EgHxj 4iX^^^l sgoiiAi eis o^xng >^ oj 

b B}E»l 4i»£l Eg!|X|4,I^ SEIg^aS mSSftedi SID. 

s g^soi oi^nxf shfe :>i^2! mm^ m.mx\ ±Jisi\ s^ss oig& e^Exii »isshfeQi sia. 



4f:j| :?i^^ amis gssh:?i ^a- s a^soii 21& &Eai 4;»2i egH3ti-i.j[ sasas. atExii uieoii egaxi <ii)2|g 
o\±3. Mas issm, 401 MSHJi o[±b nH@Es siEfli :7i&oji MgHxia a feoi mihji 

OliiH nHS ^^011 5jCHE ^^eioi §SaE^ E^iJS^XietS e^Efll :?!&°l SaOil gSSm, ^f:?! DfgjgfXI 
e| ?|0)l £fO|Lig(|jner layer)S SSf&Q. OlOIAH. ^^X\m OHilS^^A^ e^Efll D\&°\ SSS Sfe 4:XIS£I§ 

§as^s e*^8^2. ^^:7l saii ^Msts oi±B m&o\ esse^ &01 ess :i:XhS£i§ nas^g oj^ ai:>iea. of 

XIBJES egHXI iJ2|g Of>:H lines MDi&O. 

s agsi tii^sig} ^Aioiioii °lo^^, &01 e^Ex^l liHE<l^s^9^(pad oxide)oi a^Efli iJieej 3101 ^iifsm 
, 4f:7i D^:i:a m& 91011 ^£i&^Amoie£foiE(sioN). <!itas^ oissi ^g,^stgo| smg ois8K)j 150-1500A21 
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s tl^fe^2!& ^Aioiioii 2i5hs. afoiugg laofs MgsKx 20-300A01 =511^ sashfe 201 ssjif 

5m. dfOlLiSS g^e^ soil, d^oiLiSo] ^^|g ^IIAI^IH 2|^S¥E|£| ^&Kdamage)§ 2JXII8H?! 

Q 2isa^^ 201 Hhi,^5i6H2, ^01 n\^B w^m M:>im^ 2i^{^Q,)m oigth ^^^^^^^^ 201 ^ 

E^^'^^xi°}o^ cvDOii °jtf ^m^m Msm 3^011^ Mgnzis m^m mow ^^x\ ui^oii g^^a^te a m 
^ 9Ji9.m. ^01 CVDOII s\m io-3ooA£| gsm^ 201 y^i^^'5^a. 

agjg^:^iQfos ^£iseL[g gAhSAm Afgs s^oii^ ^aiesfsi ^md\ 10-200A21 s?|oi 5^01 mm 

6fCK 

^011 LH¥oij ^^^aoll £ls^ LH^ii^aefe CH g^s 4^ 2iSDi. &^:?i ^if £FoibigoiiAi s swi 
¥»ii:?^ 10-50A2I s¥is lasffe 201 d^^2|6^c^, 

D\^m D^mm es6Pi 9\m s M^ ^aioiioii 9\m &}£xfl ^mx\ ^^xF^aig^^g ysai :pi&oii m 

^xl ^2^^g Of>^B IIH^Kmask pattern)^ §^6^^ XiH §§3. M^xl U\^Ei 1IH0« OjgmOi 

x-ll :?I5.K}|| ^eHx|(trench)M S^m^ X-II2 SSHf. ^y::)! Mlilxl Ul^Oil ^<i^lf9|M S^af^ Xil3 ^Oj ^?Hxl ^ 

oh>iB iniasj ^«oii mo\^ ^^^^01 g^sit^ ^oi sitx^i d\e2\ saoii sf5i:?|Afgs}oii o|g^ E^o}a^;^^g 
stM g^^(deposition)5^^ fli4 Efs^^xis ¥1011 sFoiug m^^'m m^B\t: M5 s§a. fe^:?l M 

?axis &asi DHiKfiii ino)5mAi ysExfl :?|&5| gfe ^»&e.ig i^ejM esf.m^ xiie -y::'! m 
^xi ^«^^§ oh^3 nHeoi ts3£^ ing^ i^e^M m7]o[^ m ssa. -feoi ^mx\ 

mmm M?io[^ M8 ^sm ^aia^^ 2S ^sh^ mo. 

^ U\^'mm MMOWOW Slo^e, -^Ol X-iI4 S§2| G^gJ«^X|§ <i^If^^g ^MD\ 10-300A£| g^oj 201 ^mmJl, 

HI5SSSI aFOlL-lg SSm^S ^MD[ 20-300Ao| g^oi ^qI tl^fe^2io^a. 

^oi :)i^5! aniM g^6Pi ?i& g ^^gg XII2 ^Aioiioii ysai ^»ai e^xi ^aig^ag sfsxii :?i&oii ^mx\ 
^'^^g o^>^a nH^s l^m^ ^11 ^^::?i qf^i^b iih@s oisa^o^ ^^^is g^a^^ x-ii2 s§3f. 

M^xi:?!- ::'i5^2i s^on ^ai^°is ss^(deposition)m^ XII3 m^m 

(thermal oxidat lon)A|3^ ^^x\ Q[±3. R^HJt ^^x\ UI^Oll E^gj^^Xlg (i^sf^^S 1^6^fe m g§ 

a. ^oj njagmg ^vsfq,^ ?ioii atoius m^k^m m^B[^ ms gsa, &^:?i mshxim 0Hils^^A^ stsxii j\B9\ a 
gfe 4^xh^£ig i^^^s e^^s^^ HI6 ^oi ^gHxi Ai^^g □^>::B nH§!oi ^^d\ tsa 

aig S^etoj 33i:H5^b Jtll7 ^^:>l MgHxl ^ij^ig g|.>iB ISieg Xll>im^ XII8 5§§ ^dlShfe 2e ^§ 

^ ^'SHI b^i^^•^^ 4'AIOjlOII Hlo^e. -&OI XII3 ^Bl^^^g ^MD[ 10-200A2I l^m^ 201 ^ 

i^^o^IQ. -y:)) lU S§2| g<i^£K thermal oxidation)^ g^^S M^\BO\ £^#S^XI a¥ e5^£^ oFfe 

201 sii^ahcf. 

b^^2!m:>^l^. m5 ss^i a^oiug asofs ^md^ 2o-3ooAoj s^s^fe 201 ^ifSFa. 
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:)\^^ jumm ^&s^D\ mm s gssi sis ^aioiioii e^sai saxi saisas. yaai uieoii sea 
XI ^2is a[±3. nHem sssfe sn 5§3j, hdi Mena ^2tg □^:^a iih§!M oissks s^exii :ji&oii egHxi 
m m^Bi^ m ^^r*! ^a^oii ^^fsfs oismoi Maixi LJ^¥<i^s^Q^g m^m^ mz ^mm, msxi 

^^^S^e,^0| ysxll I'lSOIl SS &»S OBfAH dfOIUS IlfiJg^Xlg <i^a^e^OI 2|CH£ 1SI 0I&^ iilCI)5^fe 

§ ag§a9iM gss^fe sis e^olL^s aensfe,^ ?ioii MaxiM 0Hi!8^aAl e^Exii :)i52i 

sfe 4:X^sd|g ^gatg ts3^fe me 401 msxi ^j^^g o^^3 migoi Ih^sse^ 4^:'l i^si 

S Jli:H5ffe JCII7 ^SJH. MgHxl OFiiia DHgg Xll^imfe HIS S§M ^blShfe 2!M ^3°^ 

4^:ji fli4 s§£i ^& afoiusoii/H sa-ras ssa^ saeig io~50A2i ^jhis ssshfe 201 b^g3!s^D1. ^31 ais 

g§ soil ^^0|L^S21 Ssf°t SXIAI3|:q SI^S^QSI ^4^(daniaoe)# ej^gispi 9|eh JlS^ifSfeje S^SF 

S§S CH 5!^5hfe 2101 Ui^^oiQ. 

:>\^m jnnm mm s mss\ ma ^aioiioii °itf e^Eai 4:»o| sgHji g^ig^gg. efExii :?ieoii eg} 

ji <!M2|§ D^>;3 iDies §S5^fe mi -y:"! ofi^a imes oi§sk)i e^Esi :?i&o)i sgHji^ §^si^ ^2 

:?ieoll Se &^x^S a:^£^A^ E^iJ^^X|g iyS}a|2f £hO|Li§ §2}af0| ^CHE ia 014^ HCHSffe 

SI ^if eioiyss m^o\^ ni3 401 ^if dfoius 91011 4^:?i saxi* oHHofSAH ysfli iJiesi ass g 

rtXhSBIg laaiM g^mfe HI4 0\±3. IIHiiOl icgEIS^ 40| ^»SE|§ gsaf SlIHShfe 

HI5 4^:71 ohiiia iBies xii^ishfe me s§§ ^tJimfe as mQ. 

dh^2^SMIfe. ^:7I Jai4 S§2| £}0|b|#OI|A| SBlfflS S^gfe §as|S 10~50Ao| ^BilS S^SIfe 5!0| 

H. M4 S§ ^011 ^& EfOIUSSI USat ^JiiM SXIAI3II2 2I^S^E|2| damage )S shjiisPI ?I& 3S<ih 

st^m s^shfe g§s CH aisshfc soi ^ji^sm. 

#:7i :'i#2! a^ms g^shiii ¥i& s ^soii sim ysai 4:iffe. eh£«i :7iea, &s.m ?ieoii ^gHxiM § 
^sm ycai 3I&2I Hs Bxi-M msi m^B ^o\s. mu oi^^tisi 6.^fi^a^3^ aaois si^8^fe nhgjgfxig 2101 
ys, £foiLies gosAi saiJi m^s »i¥= ssasti ±Jyms^§ m&^m ?blo^fe 3is ^sss ma. 

s ^^S2i bfg5!& ^Aioiioii sishs. 4^51 ejEfli ^:>i ^& sfoiyga 4^:'i 4;Xfseig laet ajoioii ^ 
if £^olL^s2| mm^' ^^^^x\ ^jmi ses mm dUfsfs ch ?bl5^fe 3101 ^lihoni, sgHxi ui^s oje-f m 

Hhifs!of3iife, 401 ^if £^o|L^ss nn gsfsta mi <;l^s^e^I!^ 12 §aaioi ^xf^o^ ^jg^ ^tfoigi 501 ^t^8^ 
3, 4}:?! mi asfsis ^wph io~5oA2i g^iei 5101 sjihoK:^. aaiia oia^ mm £fom#s 4^:'i ma mm^i mow 

£E&. s a^s°i b^^2!§^ ^Aioiio)! 4:^1 ^\o\L-\§s mi d^asfsf mi mm^'o\ ±x[^°^ ^SB ^ssi 
^ifeis A^g8^o) ^^^^ 4= 2ia. 01 g^, 4:)! mi asaf ?ioii ^ioie sm 01421 se <i^s^e^3^ mm^ ch s 

4if 4= 2i°Dl, 4:71 £f0ILHg mi SSm^S ^M\J\ 10~50A2| S?12J 2!0I SjlfSfD. 

^ ^^SCHI CQS^. dV£fl| >t.]uo| EgHjl ^X^Sd| gSCHIAj aSfS|°S & SI0|LH#2| ^'^fS 2!mo^fe magfXiaKDent 
free layer)S ^J^^ ^S8h0) a!M(Oent)B g.^II&o£M| Cia(DRAM)3l Oliedl 4:IK)I|A| £1 =aM(ref resh) 

01 xHSha^ 2!S ejmsm, :Hioie msxi ges ejmsm, ^&x\i<E\9i mD\^ m^m 3H<ys- 4= sia. 

OISK S^a ESS SSofO) B SSSJ bfif^lgf ^A|0||# 4/!il8l ^goPIS ShD. 

^aoii: 1i^2^a^os a wasxis^g sse ^21 
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afolug mm^'9\ ^^m. 



£ 5^ e a^S2) ^SOlia ^^6[J\ 9\m £A|& ¥5^^!X^ gOia (Transmission Electron Microscope. Oim 'TEM') Ma 

oia. 

£ 58 S^6^^, IIHE<!i^fit5,^(pad oxide)0| ySxfl :?l5h(1)0il lfif°|o^ 2 Qh:^^3 IIH@(2)m g^mn. OlM 01 

gmol ^^'mo\ mmx\m m^mo. n ^ m^sm B^sm ^^x\ lh¥ ^iM}et(3)s iioasi 

m^mo. oicH/d dfoiug jcin ^if^^o^if 4a^oi^ s)g 55A£| m^mo, :^i^5Hah cvd <i^ifei. oiia 

□I :^S^^S^Q^(HTO: High Temperature Oxide)^^ B 500A ^J9||°| all 6him^(4)3f. 55A ^3)||o| aOlUg M2 mm^(A 
2f 5A^0|H| Sa>^ m). HTOS a SOOA ^THIoj x-112 ^^sf^^(5)I^^. 100A dFOILig fl|3 ^m^^(52f 6AfO|2| gg^ 

HTO^ €! 500A HI3 ?-l(6)3f . 200A ^M9\ dfOlUS X-II4 ^sf^^(65t 7A^0|H1 ^z^^o^ 

^S§^a. 3 ^, USG(Undoped Silicate Glass. 7)^ lOOOASj m^miD., QM dhOiUg m lSfQ|(7a 8AF0I2J 

m)m 55A2I ^WIM gsfsm DUm^^M Meaxlg Wm^i^ ^IFSag l^si^S Mga^ USG(Undoped 
Silicate Glass)QtS 4000A. nam PE-TEOS( Plasma Enhanced-Tera Ethyl Otho Silicate)S|S 3000A2I 
:!^X\m^\^HQ)m ^SHhQ. nam U\t^B. m^(2)m SamilSCpol ishlng stopper)^^ OlSSFOj mmDiJW^ 

(CMp)M assi-o^ ^^xi\ D\^9\ see ^&£f§>a. oicHAH oiSEh aisa^oi o|£x^l d\B9\ 

Oil aim^ss x-ii>imsg misj ^i)f5ixhaois(TEM) Ahaoia. 

OICEH. CMP ^. aSfQ^og ^ Ofr^B IIH§i(2)£J ¥7HI^ 2000AOia. 3^112 21^m OIS§v ^^^A'^lg D^>^3 IIH©(2)0| 
1700A ^iiyS^^Cf. 3^. ^7Hi2J >i^^^^(4. 5. 6. 7) AhOiOjl g^£]3. ^JilM gdim^ 

1-112. x]\3 ai xii4 ^sfoioii a\o\o\ ^^'o\ asa §£S a^^a^^a. 

^MD^ 55Ao^ amiUg X-il2 gim^(42F 5AF0|o] ^^)^ S^fe □^r^^3 nHe(2)0l 1700A goh 

Oil 500A(£eS| A¥^)0| ^^^£l2i3. ^MD} lOOASj ^^|^ g^e e.fO|L:1g fli3 gafe^^Si 1200A{£eoj B¥ 

m)0\ ^'^^3213, □^X|9to^ =2HPh 200Ao^ X1I4 gSm^SJ 3^011^ D^>:B nHti(2)0| ^2iB §££f bl^& 

i6ooA(£S2i c¥S)oi Ai^rsaa. 

^. Af^^^E-i dfoiLis g^Qisj ^mm 300A ola^^ §am3 ois <i^a^^A^o|o^| 7j|?-i «m s^oii^ ^^^ai 
Oil D^^a iiHe(2)sa ^^t^oi gcnxi^ ^eis ^ siCK oi3aE ei^L^s^Hon i^asife ahomg mm^2\ ss^ 

01 S4^8PI dHgOII d^OIUg §aSfo| ^j^jg g^^v [QI^q of^^i g^*. go^,^ =efg -AIAI2IAI0II 4ii2|§0| 

m^S^^m ^m^'m §^5^3 3OOA OlShSJ g/g ^^HI^ g^aF^, ^^Sl^ Qf:::^B IIH@(2) X-H>I& CDI. dF 

Oiue gsm^OI ^^^a^ @IM(Dent)M '^Mm ^ 9JiC[^ 201 ^^ECK ^FOILig gsm^^ ^HM AFg 

if 2i3. ^^:lwm Mmmo\^ u\^b, m^iz) ^^iaioii s!M(dent)a mm ^ sA^ai. oi^ £ sai ^^fsix^ ^ 

01 3 (TEM) MSo^ gheoi :?h^oha. 

Jtlil ^Aldl: IIFgJ^^X|9|OM GVDOll ^sJt^m 01 3^ 

£ 6 LHXI £ 10S ^ ^^§21 ^11 ^AIOIIOII 2\m m^^^Xl^m 0|ge[ ^^X\ ±7}m^,\ gJBM ^SSPI ?I6H £Ale^ B 

a£Soia. 

£ 6S S^S6^^. 100--500A ^MSi lDI£<iHfSt( 102)0| &^£X^I :?ie(100)0ll d^XfS£IS«g §2|S^:?| ?|& AhV! 

DF^rB nHe(104. mask pattern)£^ A[mm gSf^^(SiN)e a^^::)|^^S^^(LPCVD)^^^^^ 500-3000 

A2J ^7)11 g?|^ e^^thQ. 0\D\A^ m^^^m^^ 900'C2| S£2ejOilAi ^<y^(thermal oxidat ion)Oil £|oH S^OI 
6m. Ol^^a^ IIH£6hSfe|(102)S §^6^^ ^§s^0| D[^o[C}. 3£I3 ^0| 0^>lB HHSS^ AFgl ggg ^Oil 

HTOa as ^£IS^AIUO|e2|oi£(Si0N) ii 0IS2I ^esiHS ^Afg^XISKARC: Anti-Reflective 

Coating)S 150-1500A2I CH S^^SfOI e^A^g^X|S^(ARC)S »g5^0^ S CH ^S^ISf 9 e^£^^l ±»0« AFgSlfe 



mot ^e«x|(106)g ga&a. H ^, <^[s^SS(oxidation). OUaCH §6[sKthermal oxldation)a Bm\0\ ^^X\()06) 

ndin. ^^xi(io6)» ^^^m^ ^^s^ AFsissoiiAH m^^mow ^aa^ ssaiii^^ ii}ie(Qi£Ai)M ^^iq^^b 
^^A^^^xlQ^(ARc, oisADM ^2|G^^Bs oig5K)i 6ix\^mm ^^'t\o\ ^^xi(io6)a 4= 9X11. s g^^o 

^ ^^¥011 &^A^^^X|°^S g^mXI S¥OII^ m^^B IIH§I(104)S ^^^Qf^^B^ 0|gSK)1 a^Xl^ig^ >i!3,v6K)j Maxi 

(io6)s m^m 4^ 2ia. ^. m^xis ^^^^m^ ^^gg ^101 ::?^^mcni 4^ sia. 

£ 8m ^^Sm^. ^^x\ ^^tlm^H^08)0\ la^Oll ^^SSOiW S^tl^ dhOIUSdiner layer)oi mm 

^^'M^u\m ^^gei cvo s E^gj^^xiQi(iio)s io-3ooaoj m^mct. oichah 

Biir^a ^imj\ mm ^[o\L-\m{^^^)m mm^'(s\H)m o\mmo\ 2o~3ooao| m^mot, 401 dhoiL-is(ii2)B n 
af5f::»ifeHgsKLpcvD) gj^'H^ m^^m ^ sia. b ^. zooicoiiai 900*c2| hsoiiah m^s Ils<^^aeKHTO, oisai) 
m 100A2I gsfmn. JiB^s]t^(HTO)m cHoH &e^o^ saf^oh xh^im £!1ssk)i *^s§oiiai 
o(LH#(ii2)^ a^oni:>iu ^^^a^ sam oiih, ne^i^aQ^ cHiyoii hdp <yaafoiu usgm esfAioii^ 

of:?iAH. i)s<i^aei(HTO) s BSii^aeicHi cHt.^ Ma^2E□^ xidife ssoicK BSii^aQioi m^B mist 

mow ^y^n\ R^m ^^t.^ ^iJiis ^xh^aig i^^^(ii4)s g^^t^a. ^ih^ais m& 

^^(114)B USG. TEOS. HDP(High Density Plasma) <i^sf^^ S£^&.KSili) WIOI:>::S| CVO ^sJt^' ^ 0IS2I ^i^^^HS 1 

^1? 4^ ^x^m^\s m^^(^^A)m mm ^^§21 ^^sfM mm ^xHauAnneaiing) s§g as&a. 

oia-itv gxH£i 8001C yxi iisotcsi s£oiia< aismfe 5!oi ^i,^s^a. gxHdi ssoii simoi aai^ei e| 

^01 Mii.KHF)oiu ei^KPaPoobiioi^s] A'^tgoijoii aB\o\ ^^mo\ mo\x\n so. n ^, n[±H m^{m)o\ t 
m^^m m%'J\oi\^ sdkcmp) s§s 5!iysK)i ^01 riiXf^aig g^atdu). d^olL^s(112) s ma 110)21 ^ 

OIIIH, EhSg^7:|Q,^(110)B ^CH£ OF^B IIH@(104)°I ^^011 201 m^m °IOIS ^^Q. B 01^ 

^^£1^ D\:^B 1IH©(104')M Xili^iSPI ^Ht s^^^^ SSOIIAH gs^eiH^ S d^OI LiS( 1 12)01 4i!2|ohoi oi^^goHon 

M^ixi LH^oiife ^^L^s^Q^ol saaxi&f, u[±b. iiH@(io4)ei ^^oii^ t^s^'oi gaaxi asta. ois 

oja^cN Q^>.3 IIHe(104*)e I-ll>16f:?l ^^^^^^ SSOIIAH dF0|LiS(112)0| ol<i^S5M0i| £g£|^ R^^0\ 

afOHUH 3l£^^^{overetching)e ^S^^ lEH . 2IOIUe(112)e] llf^^S ^¥ &l£x^l Dl^.^ 0[^^ 

(Dent) ^i^OI ^^^maa. Ba-IU ^ aoi OF>iB IIHe(104)5J ^^Oil CVD <!i[fi|Sto^ ^ jl^o.«hj|aK° g^§^o 

oiM s!«|s^^ 301 :?^^3^a. 

£ 9e ^^^ms*. mp:f[ Ems jibqw mm^^^ @ df^b iiHe(io4)M ^^jm^^is sise^ 

a. oia& ^^^2^^ oigmoi a^^^ ^ 919.d\ iiH£<i^a^^(i02) ¥1011 m2k^o\ ^nm^ 

^ohOI ]2F£4M2|(over etching)^ o\D\\ SO. ^ m^SS ^^^^'2,^ S&^S g^o^ ^SSHI 

Olfe Zj^^^^o^ SlSm^ 0|g^^ ^'2^^ SoHAH£ S^l 4^ g^Oia. OICEH, £F0IUg(112)0l e2H 

2f ^^01 £^£x^| D\B(WO) OFEH^ @lJ^(dent) S^^O! ^0\X\J\\ £|^Gll{£e2] B¥^), B 01^^ SsfOfo^ 

d^0|L^S(112)01 CVD <i^s[Q,^o^ g magrX|Q|(110):if B^<i^sm^(HT0) :rLXF^dlg ^^01(114) A[0\0\\ mO\9JiD\\ 

go^AM ei<i^S2i!oii amo\ insa^ s^^oi goi^:>ii ao^ ^^mo\ mo\x\D\ rasoia. oioii oiaFo^fe £ ssi 
^€0119 SmOl OIQI tisasiD. 
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E loe S2^5^s. o\±3. iiH@(io4)oi M7\B s^goB t^ae^oll cHSKMfe ij^fgoi feji, ^EXfl :?ie(ioo)e ^ 
^s^fe ^aiES s asfsfoii aisfoife M^^moi <i^2|oHs oi§& sm\(A ^s^m :?ie(ioo)2i sae 

OHx|B!j(etchback) go^MI S ^SS| HM ^AIOIIOII 21& egHji 4:»S£I SSS a^&a. 

^Di ^<iM^'2t sgos a^cai :)ie(ioo) ?ioii s^sfs ^l^£^^s^aK102). nfgjgjiisi(iio) s ±Jimz\s laeidu) 
oj«^ Hiinaoi s&ifsa. OEf/d assisj mshxi ssoi s^e€! ^oiie se^afdujaj 

SaS^SI 3?IIS0||Aj ^^aa @!S(dent)M S^XIS 4= 2iO.(E 102| C) 

OlsK ^Safe ^AlOllOll/Hb All ^A|0||2^ eSef ¥5^ g^M DleKX ggg 2}S=f5| OloHM S0I8F?II 

E 11 LHXI E 178 S afS2| 7312 ^A|OI|0|| °I§V ^^gJg.^I|a^S 0|g& egjizl ^»g£| g^ag SS3^:3| ?|8H EAI& B 
SEMOia. 

E lis S55^a. lIHE<i^§^s^(202)ol §aa efExii :?ie(2oo)oii o[±b iiiie(204)g gaajHs ss6f:i2. oh^^a mm 
(zo4)m oigmoj e^Esi 5i»(2oo)2i m^m M^imw ^mx\(2m)m s^&a. oiuhoiie. xiii ^Aioim e>Ah 

^^II^^H 4= 2i2CH, MgHxl* ^^SS SSAI^ 4= SIP. OICHAH ^2fS0j| £h01LiSM ^SStfe 

gS|9|a <!^2tdSjblB 5>b (^Sfeis g^Sh:)! ?|8H ^£ISat(208)a IO-ZOOaBI gs^t^C^. WIIIAH, 

g HISS ^dlge^g AhSShte 2!E IJhsSm g fe^SOIIAIfe Mdl^dlSS Ahgtta. Sdl^dlSS ^£ISa|(208)o£ 
es^S^fe SSSaS LPCVO §ai# OlgShOl (chamber) SEM 500 - 700X5, mm O.l-O.e lorr. SE^& 

(SiH,) 500cc/min2| °i9.S. ggSfSAH m^m ^ 91Q . E QS 0|g& ^£l=et(208)°l S^&S 

g LPCVD SHIS 0|gSK)j StH SEM 400 ~ 700TC , 0.1-0.6 Torr. Di^M 50 SCCMSI gfH^ S3oja 

Al 4- 9ia. 

E 12B ifSShS. ^£|gs|(208)0| S ^ (deposi t ion)@ §aSCHI <!i>a§§, OUglCH g<:l^ IK thermal oxidation) S 

aSSIOi ii:>\ ^£iaat(208)g §1i^5^0^| 2|§h <i^£^9,^o| ^^g!g.^I|e^(210)°S SSfAma. Oi:?|AH S£|^£| = SS 
Ol^Oia ^£ISSt(208)0l SSol ^i^S^aXI afH 5.^#^^ a¥, ^gt!x|>,E|°l a^l^! «SOil xlgajoi gg^§ ofPlif 4= 

2ia. oiM ifxispi ?isH s^is ^£133,^(208)01 sssi i^asE^ siha Ai2ig £§8hfe 20! mmmo. 

ggsag CHIlie} ^EHSI SEM SOO-IOOO'CS Sism. {^±J\±(i)m 5~15 i /mln. Sa4=':li(HCI) 

o.o5-o.2i /rainsi gfog sgghSAi {^mm sisste 201 ^^lo^a. 

(UBfAi. :7isoiife ^£iSQt(208)M sas^xl an. ^gHxi u^oiie} s<i^2^a[S sasha:?! iDisoii ssfafog § □^xa 

iiHe(204)si ^^oiife mg{?^iiQi(2io), m <i^§^e^o| s^axi ssiP. ziau e ^Aioiia soi Ma^aisefg ojxi 
ssfsm g<^^aB Bmm s^oiife msi^B^ e! ai-:i:a iiiis(204)°i ^^oiie mi ^aioiisi- «oi ma' 1121(210) si 
^mm 8^fe g^i^s^^^ol t^sa. hehes ^^ei^ 2i^L^g2Hs ggt ^^^2* smowM mm ±^sA±m ^xm:)\ ^ 

3H MSS^ afOILiS Hao^OI &!<i^SS!iOII ES9^ SS^S MOiM BfOI L-iS(E16S| 212)21 ^^'§(etchina 

rate)m gOIEg 4= 91Q. 

E 13S ^:)\ mi^si sses mijgfxiei(2io)oi m^m ^^mon x^^' s^s^:?|^^s£KLPcvo) gr^^ES 20- 

300A ^MS\ iaa^(SiN)S IHUS Sfe £F0iyg(liner layer)S gsUhP. 

E ^4m s^ss^a, fe^:)! aafgoii <i^s^e,^ oiiaai ust^a^KHio. qieads ^ iooasi mmmiL ^izuoi ms\ 
^oi x^^\m Bmmo\ £}oiu#(2i2)oi ^^ssoiiAi ^m:)[ sfcuMu gffe 3i§ gfxi&a. oioiAi gas 

(»! g}E;(^l D\BS\ RSm SSSI SE^ :i:X^S£l§ §2St(214)§ gSTS^^. S,'SS| SS^SfS €XH£I S§§ S!S 
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oiys(2i2) s ma II 91(210)21 aiihsk)! s&ag ss&a. 

£ 16S i^So^a, ^f:*! m^s^^i asa Dieoii Q^>i3 iiHi!(204)m xii^ispi ?igt ^<^<^2is ag&a. oira 

^A{<M2|o!jg o|<^^go!lg AFgSFfe 3!0| dhg^lS^ffl :?ie°l aSOII §2f9Jo£ @ qj>.3 nHSOl S^8ffe 2^ 

eiaispl ?|8H ilfE4{2t(over etchino)^ SS&Q. 

aE<!M2^M ass^fe asonAi gaejo^ g oh>ia nHe(204)s 2¥ siiHSxie.^ mm^'°^ a eioms(2i2)g 
^^i*! E 521 MmmM gjga ^2|§o| j^qi mmm shExii :)i&(2oo) ofshs nhoiE^ M3io\ gxi afei::j.(Ea2i b' 

mus. omsi a ig ej^f^^ LAL2oom ^^'^a^ssjHs A^g8^ae w. usavo^ g □^>.3 iiHe(204)jif yoims 

(212), g^hSejo^ g mSg^X|B,'-(210) g US6(Undoped Silicate 6lass)S 0l¥0)5! :ilfg£|g iaav(2l4)2| >^2f§ 

0101, B¥ife A/ininoia. oittH, £foimsej gaa^o] ^jjjt 70AO£ s^8^aa. 





SiN(204) 


dF0lL-ie(212) 


(210) 


USG(214) 




52.3 


21.6 


2 


3 


LAL200 


3 


%0 


218 


330 



CUDIM LAL200S I'lH ?iS &^o|-fe ^L^2^^leJ Hf gJ g^XI 2^(210) . l^e^(214) 9^ IIHE<ya 

ei(202)^ ^<!M^2^o^ ni>i3hfeai A^gafe M3^Q»o\ci. m^^m^'m d\s9.^ lal2002j <i,'2tMS 2ooAoia. 

E 17S S5s^^. efsai :jie(2oo)2i aa ?ioii 2^5^fe ^hsfaiss ^mm^2.^ m:Ht\o\ s mz ^ai 

D[ ^^^8^aoL^, ^ ^^soii/Hfe ^aias ^ihSAisi m^m mgjgfiiet(2io)oi ms^9.^ a £foiwg(2i2)2j ^m^is 

m gOIEaDI (fflSOII e!e(dent)5^ &a(C")3HI Stfe 3^ if 4= StQ. 
fll3 ^AiOjj: Hfgig^Iietos SSfQ|2f <i^S^e^OI Isl 0|&^ HOIShfe 

^ga^M olS8^fe 

s ^Aioiife £hoiLig laafoi Li^ gfs s^oii ^^sfe 6fsjg§oiiAj ^:hi maiafe m^m sifsm. ^)>ig 
s^oiife sgHici 5§M as& ^oii 4;»s£is saeta «^s^2j g^iiaoiiAi mmaentv^ s«s8^fe ssi 

§S eSfSPI ¥l5hO) 32}S 20ia. =, Sfg yOlLig lSia}M2| geiOII <ysfat§# iHH^XI ?^5K)1 §Sf 

a|]2f <ii-SfefOI 1SI 0I^^ SlCHSffe ^SS| EhSgHiatS 310ID. CttdfAi 2|2|-2J SfOILig gsm'-MOj ?^£lfe 

§ismmM masife sMism. §aioii sioiL-ig sm^msi i^afgg gcHsaiAH m^^H nHgog A^gafe 
msi^si 4^2iAioii Eioius saa^oiiAi @!e(Dent)2i m^m e{j|ie 4^ 21a. 

E 18 uxi E 21s e ^§21 ma ^Aioiioii 2i§h m^^x\sim oig& esaxi ±I^s£l g^a g oim oi§§h efExii 4i 
xym m<Son\ 9IoH EA|§^ bsesoiq. 

E i8g ss8ha. 4^:ji xiii ^Aioiia mmn g^ass ejEsi :?i&(3oo)oii mE.iis^(3oz). q[±3. nHa(304) a 
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x|(306)M S^sm, egHxISI Lflfi^OII Medxl Ul¥6ha9t(308)e af 100A°| ^MS. S^&D. e§0||/HE aii ^Al 
E 19S i^So^a, ^Pl egHjl ^^^<l^5^e^(308)0l ISS §as01l £fO|LHg asfetij agJg^XIM li^S^e^O| ^0\E. 1SI 

oi4f jnashfe £foiLH#(3i8)s lpcvo a^ios ^#&a. oitm. s gs^afe sfoms mi §!aaK3io)£i 

^mm io~5oA2i sss^fe 5J01 ^^s^ o^^a hhss ^^i^j^'a^os m:Hm an. e soii sss @!M(dent) ^ 
^ g ^AioiioiiAife m^ aifs^oio), iya9,^(3i2), »i2 aas^ou) iy fli2 <^^I^Q,^(316)£l 
¥:wis 2^21 30A°i ^jHis ssgta. oioiAj. sio\L-\m £immm^'(3zo)m ef soasi ^wis gsfsm, afomg isf 

e|§(310 , 314 . 320)21 9^ ^^2{H|S <^}as|(322), 0|iac« IlS^^S^a^(HTO)S SS^JHIS SSSUl S£f 

30h »£iM assKM :nsih2f9t(HT0)°j ^mm 3Ha&a. oi:'I>m :asihaaf(HTO)§ ss8^fe s§s ^s^foi :?^^s^t:^ 

3^. ±X\ma§ l£3a,M324)S UI&SJ H^e gSSI g£E^ 0|Oi>M ^►:?| 4:XhSE|g m&^' 

(324)21 S^SfM ?l§} gxHEl S§S a^&Q. 

«:3|Ai. S 6»A|0||OI|A1fe Saafllf <!LHfS^OI ^»2!os aaSffe QtSm aSIOII gici ^tf £hO|L-|g(318)g Efa 

g^Xiei^S OlgSJSQ. Olg^ll 51□5^fe KOI ShS ^^4^^ mSgMI % £fOm( I iner)2| ^l^g gCHSXISf S 

SUISOl MOfXIfe 2!S 3eioK)i ^l!mo\ B?1I0)|>M g^OIOf eiD. 

E 20S sso^^. -yui iiii§!(304)§ aomxisHs cmpb s^skm ±x\mz\m 1^0^324), mmm&^(320). 

I2S<i^S^a|(322) mm yOIU^(318)2J «l?1SK)j ShESI DISSI fiSS SSSfAI^JCf. 

E 2i§ ss5^a, ses^:)^ &sa eiEsi :7ieoii e!<i^§ o\sm ^MM^'m EmsicA sasfog @ □^^a nHe 
(304)« Jii?i&a. oKDi mm ^\o\^m(3^8)s\ mi §s}si(3io) m gsm^ou) sje§aai(32o)oi nhsi^xig 

Jan l^L^S^s^(312), HI2 (IifSfafOie) S I2S<i^S^e|(320)OII 2JoH iHE^xl <!MoS 7)ICH2i31l 901/d &^?| HI 5E0IIAH 

£mms2j ^2|goi lojiife s2f:Jh m^mQ. msiM ms^^^im sfcneiE eioius isfeteoio. 314. 320)01 
e^Ex^l :ji&(3oo) o^als ^a^s^ e!e(oent):7^ st^seixi afea. n ^, e^Ei^l :7ie(3oo) ?is s^si-fe mag^xis 
»ii ^^s^a^(312). 1112 6}aet(3i6). iis^vsfei(320) a 4:»s£i§ §aat(324)g M^^s^o^ mmmAm° 

Stt) S ^►S2| M3 ^AldlOII 2I& ^aXI 4:»S£I ss^ ss&a. 
01 §K £ 2ie SSSI-Ol S as oil 21 & ShEXII 4i»2| ?iSg ^g&Q. 

e S-S2J Jil3 ^AldlOII 2|gh eiEXI! :iiX\2\ :?ie(300)3f. J\BO\\ ^aixIS l^SHI MgHIl 

[QBtAI SS^Jil. OliaCH 100A2I ^2HIS MgHxj U^^^^S^Q^(308)3^. ^^IJI egjixi UI^<iHfe|(30i8) 91011 

esfan 8m oi#a!2i ^^^s^e^2^ nae^g s&sf^ msg^xig mm afoiu^oia. 320)a. mm sfoiyg 

(318, 320) ?IOII Saafe thSSt(322) S ^^I)! &fSaj(322)e SHSAI MeiXI m¥S XH^fe 4i»S£lg §aav(324)o 

s oi^oiacf. 

OiiJIAH, egHtl U^6}ae|(308)g g^L^aO^| 2J3H ^i^aa^OIDl, mm eiOILHSg All aae|(310), All ttm 

e|(312), HI2 aaQ|(314)g 5)4;21 ^Pgo^ SHI, SfiSha^ 3 4^¥0II E <i^S^a^I!^ SSfaim CH ^^^^ =^ SlCf 

. s ssoiiAife b^^5!g^ AjAioiis «i2 <i^2^a,^(316)2^ as§sfe}(320)s cH ^^shacf. 3diii mmmsit^ 

(320) 9I0II ?Safe <i^S^a^(322)S 3S<i^S^e|(HT0)°SMI , 0|g ?S8^XI aHE S aAlOliOII 2I& efEfll 4;»S 
m 4= 2iCf. 

&^:3| a^Ex^l ^iiX^O^|A^ ^tf £f0im^(318)g ^gHxl ^^;X^S£I g§OI|/d S ^^gSI =5ioi eie(dent)M g^XI6^01, Maixi 

m^oii/H ^►^S8ffe mm ±^si\±(suess)s S4xll8^fe 4=&oi ma. 

MA MMOW- »gJg}X|9|^S <i^s^s^3^ asjaiOi 121 01^^ j2□8^fe 
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laOISffe ?5S| *^ifa|# AFgShfe 3^0ia. ^ fll3 ^AlOlia biamoi gSfs^af <i^2^a^ol 2!SEIfe s> 

cHoia. 

£ 22 mXI £E 24fc S ^S2| JII4 ^AIOIIOII 2|gh mSSfXIS^g Olgg SgHXj ±JiSE] g^S S OIM OlgSffe efEj||4: 
»M ^SSPI ?|5H EAI& B^EMOID. 

£ 22# S^oFS, a}£J|| :J|&(400)0II M ElU si (402) ^ Of^3 nH@(404)S S^Sm 0[±B ]IHg!(404)S OlSotOI 
^gHx|(406)S SS&a. 3 ^, SgHxl m^OII MSixl m^iihas|(408)M 0|:)|A1, ID^=ii^ae^(402)al^ MgH 

XI ui¥iyaat(408)s naoii o}£h ^§^3^3 s§g ass 4^ sia. 

E 23« S5E8Fa, MSHxl LH^^L^5^9^(408)OI m^E eiSXIl 3ie(400)2| B»S mdiM yoiLiS ISfSfjlf nf&'gf 
X|§ ^^S^a^O| 121 OI4f Iile!S^fe ^if £t0|y§(418)# LPCVO gf^oS 0\D\M HI1 ttSQt 

(410)S MZ MA\0\\2i SSSfTII '^^MOl OhU ^j^ShlO OlS g<y5}A|3|fe g^>^o£ S^t^ 

4^ oidH. s ejwis e^fab ahomg «ii gs^a^(412)2| ^is io~5oa2j ^wis s^sh^ sioi ^^sife oh^i: 

a ^^^2|os jn:}]^ (IH, £50)1 ^SS e!e(dent) ^^^g ^ifllif 4= aiQ. S ^^gSI Ufif^it^ ^AIOIIOIIAH 

XIII i!aa!-(412)2| ^mm 10~50Aos MSSKX :7|#SjaoU, Ojfe yoiygos A^§afe fl|1 il2}aK412)2| ^Bll 
M 10 - 300 A21 ^WIS laSKME BlSg oj^gi^v 4, o^^ ^jj^j^ ojp g ^ Al Oil Oil AH 2SS^fe 2S 

SoKM All ^:l^S^Qf(410), HI1 l2fB|(412), HI2 <!L^S^a|(414) . HI2 §SmM416)a 30a21 ^D\\^ S^oiaCK HaiU 

gfisma aoi^^os jaeisife ^521 £foiLig(4i8)s astf 4= sia. 3 ^. <i^s^e^(42o). oiiacH Ils<i^^^a,^ 

(HTO)e SSSm. 4:XfS£l§ §ae^(424)M a^EXII Ills gSSI S« 4= SIE^ gSfSlOl efgoj ^gSlM ?1& 

E 24g sfssia. 01^:3 nH§i(404)s ^oixixiss.^ gss^fe CMP g§s 5!iS6K)i eiEfli :Jia2i aas s&iiaisi 
n, el^i^e oigth ^<!M4ii2j^ a^sioi e soiiai ^sa aha ^oi mm^m{4^2. 416)oiiai ^^^si^ e!S(dent)M g^xi 

t^P. OIOI/H eiEfll ?l& He ¥1011 SWShfe iiSfa|§g Hi:H3m ^tf £fO|LiS(418)HS ^^911 SlSlJh ^^gHI 
a^fe Saixl :4i»Sd|s|(424)S S^g 4^ SID. 

01 SK E 24S S^oKM e SSOII 21 & e}EX|| 4i»°l M^mO. 

B ^^S2j fli4 ^Aioiioii mm &S.M e^Exii Dm(400)M. e>E»i :ji&oii mssxis g^sm ^mt\ 

LH¥g lOBfAl gS^mi, OUaCH lOOASj SSS SaxI Ul^fli^S^Q,^(408)3^, ^gHjei U^6.haQ|(408) ¥|0ll 

esfgH 5!0|E,3m 01^*121 <ySfatI2f §aa|g SifShfe IttagHIS ^& £fO|Li§(418)3f, mm £hO|L|g(418) 

?ioii sasife <i^s^Q^(420) a <i^s^Q^(420)g aaeAi MgHxi lji¥§ ai^fe 4i»S£is iaoi(424)os oi^oia 

Q. 

oiD\M. ^mx\ u^¥<i^^^e}(408)s gi^sfoii 21311 i^aoi asw , oia ^^81-xi am ^'E syacM, ^if si 

0|L-)S(418)g fll1 <yaa|(410). §2fat(412)0! ^»5Jo^ sjgg 5S sJ4i21 =?^9.^^ SfH, S'SSiaS E □ 
m <i^S^a|3^ ilSfeig ^xhsjo^ Di =?^tt 4= SiCI-. S a^SOIIAife tih^5!& ^AIOII^ 1112 <i^s^Qf(414)3} «I2 ilSfa^ 
(416)S CH ?^8haO. E& 2J «I1 §Sat2| ^JHIfe 10~50A2| g?|S ?S8K>I ^:7| £ 50IIA1 ^SS BIM g^XI 

g^ir 4= 2tQ. 

fe^:5i yEfli mm dhoius(4i8)oiiAi isie^ iiisistm ism^oi iacHShfe s^fe ^^ui an s ni2 ^aiohoiiai 
a ^3E:7f £10). 221 sa ^^2^a^Jl^ ms%'o\ mcAm^ s^fe UK ^aioii2| mm £}oibig(4i8)oi aa. nam ju 

^^JiS mm £fO|blS(418) i?|OII ^Sa^ <i^2^a|(420)S ZS<i^2^a^(HT0)oSM^ . OIM ?aSHI dtm 4'E sia. 

S ^SS 3 §6! a g4'2| 0|g8hXI SH ^A|^ 4* SIQ. OIIS SS. 4^:31 bh^2i§h ^A|0||OI| 

sioiAife af:^a DHeas Ahsa i!2}QiM «i:HShfe g^^'oi oa^im ois& ^^^^nzioixib. oit ^M2!:Jj:i:g oisst 2i 
assKMs ^gfshD. meiM. ^f:?! uhs^is ^aioiioiiai D\mm y§s onAiaiej 310101 &§sife 2iapi- 
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oiua. 

g ^<s^ MMwm &§£iii a®oi. s ^^soi m^^ uioiiai s Mot°i §4^21 xi^s^s :?m xfoii 

2I3H as ffi§0| :5^^gfO| geijSHILf. 



8tS^ MM 

e!M(0ent)2| ^>^m 2jIllifoSM| eJBi:ii UIS^ ?|E aUKInverse Narrow Width Effect) S SH(bunip)°i 
m §01 eg«x|>.Qoj l3II^2Ja^2^ ai'l^i ^^(performance)S IJ^AI^ 4- SiD. 

OlSK S¥S £ 25 UXI E 29» &3[oK)l ^ &^SOII 0£UH ^SiXI ^Xhg£l gSS S^ShaS (ffl, &Ej«l :iJf£l 2 

E 25fe e ^'SOII 2151 BVEfll 4iXKMI 2i01W°l eiblri: UIS^ 9|E mUKlMWE: Inverse Narrow Width Effect)Sl JH^S 
EM ?I6H EAIi} nSIIHOICf. 

E 25S S^S^^, ^^J.\±iBS\ m:>\m^ gfSOII SICHAI Saiy S^KSCE: short channel Effect) % L|l 

9IE S3KINWE)S 5fOI i^S&CK Bfliy S2tfe IHIOIS =(width)0| ^§§1 SeH7:l>l£^0IIA^ ^01 (length):J^ SCH 
§aAI S^SgfOI ^2^5^fe 51s S^ojsife 3IOIII, oitH^ UlS^ ?iE SaKlNlNE)^ :)«Oie ao|(length)?[ M 
g!!XI>;aO||A| ^(width)OI sfOHiaAl SS!£!o^o| ^^^g Sf9Ja^fe 30ia. 

OieCHlAi 2JtH>; LilS^ ?IE S2KINWE)fe gjflSSJ HSUf^ (prof i le)Jl^ a^lPh 9XQ . 

mm ss, ^3^(Locos) ?ii§°i ii^xiMaiats :>iioim ^(width)oi EgHxi^rEioiiAH ^^ag^(vth)oi aa 
. nam ^^x\ 4iX^^£|e^s thoim ^(width)oi stomaAi s^ag^(vth)oi ^^^Jii ea. 

^. S2>;(LOC0S) ;liXfS£|s,^oj goQH- m2«i(Bjrd's beak)0|| °|oH ?j|0|e <!L^S^e^O| ^»|^x|AI 

SeiS2f(Vth)0| S3^5^?^l aa. Zl£i:n MeaXI iJi»S£|e|2| a^Oil^ dbXh^dlofSI :'fS»£l(edge of field oxlde)3h 
£IAII:i:(recess)aCH 01 ^SOIIAj a?ll(Eclect leal Fleld):>^ KOI S£l?ll Sa. 01 (DlSOii SgHxl 4:XhSd|B^°J S^Ofl= 

51101= =(iNidth)oi s^o^7;l^A^ ssjagvoi i,^4;s^>lt aa. Maxi^iEdCHiAHfe BXHy sau eiuii^ uis^ 

?IE S3KINWE)3^ glfe 5101 IJfS OI4^2!Ol 3^010. I1£|I2 M§HXI :iiIfS£|a|S fflSli} S^OIIfe @!M(Oent)U 3^ 
a(grooving)0| ^1^4=^ £JW^ UiS^ ?IE S3KlNWE)3f a^^S^01 S^S&OI mO\BQ . 

nSHSOilAI X^g 3j|0|M ^(/OT)§ LmmH Y^S ^^SEf(V)S 2^21 Ueyia. 3£i:a AISOHAI 71101= aOI(length) 

io/«iE£ ^§of?ii 5iaa. Il^J^HOllA^ -d 22a <yg sai ^^oi E^s^^x|9^§ A^g5^xl s^n ^ehxi ui 

¥<i^§^a^S ^, ISfatES S £f0IUgg ^bl^S 3^21 ^S^dOIH, -0 S^S i^dS S ^^§£1 HI 

1 ^Aloll2^ aoi aaoiEs a fifoiuss soii cvooii 21& li^s^s^,^ oiigicH Ils<i^s^a^(HTo)s 100A21 ^jhis 

^:)| 32HS0IIAI a 4^ Sl^OI a!tH>i UlS^ ?IE S3KlNWE)3f JHdB 3!S SfeJSf 4* Sl^oi , SSS^a 4;»SaQt 
21 3:>IIS0IIAI @!M(dent)2f 3^gJ(grooving):i]f ItB SS,'0l SjXIIgo^ gjsH n^nfS^Cprof i le)0l :K^a SIS 

4= 21D. 

£ 26S S2H :7l^jlf SOI II^g!g.^X|a^§ SSSHI SIl gSfS|0£ g SIOIU0S es^S^ag II1I2I 3||0|e ao^(vg)3^ c 

aiei aw(id)2i a^iig EAigt ngHHom, e 27^ s ^§21 mi ^Aioim aoi cvooii 21& itaais iooA£| ^ms. 
s!S8fo( mag^xiafos «s8^ag 0121 3floi= sg^(VQ)3j Eai&i aw(id)2i a^iie £ai& naiHoip. 
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E 26 S E27S S^S^^, 3EHHOII/d MSIXI^EISJ 7||0|M ^(width)S 10/«nOIOj, m\E. ^0|(length)fe 1/fl>0ia. 

nan Dis 3H2j ^s^doiiAi 3^s bii bi-oicHr5i(back bias):3^ 0. -1, -2, -3. -4V£ ^l:?^6^as (ih2j ^^oi 

a. gBH D\^m «« h)^OICH:^l(back biasjlif gHe&^(A)0| ^5t?1l 2S ^ 4^ Si°U. 5 

£ 28 S E29te §BH ^ flii ^AIOI|£J S^OII SICH ISHfSI S §if¥^a#(Junct ion leakage 

current)£| :H<y§EM ^SSflJI ?|5H EAIth 32HHgOia. 

£ 28 SI £29S S^5^a. E 28011 SICHAH X^g CHi^ §E°I a5KCharge):if maettH, 1 2 (breakdown) 

fexis ueilhu. {c/cfTf)oia. s 29011 giCHAH x^g uehjch 'B9\^ (A)oia. nam y^g 

AISOII CHeh gfiE(distribution)S UEILHOI (%)Oia. 3EH = 0IIA< -0 aSS <yg SOI :3l^xHg W 

sgjxiete s^shxi an saixi 4;XhS£ietm 3^21 ^^^doicH, -0 aga ds Msaxi uie«oii ^gHxi 

3 2I0II, IlSWXIfe SgHxl UI¥<i^2^s,'■S g^eHI ?IIOIS^tSfQ|(gate oxide)°l 12^21 (breakdown) m^Jk g 

^^01 mO\BQJl fe^BIXi Sa. Oiag 4i»g£IS laatS ^SShfe USG Sfe HOP(High Density Plasma) 



(57) &^2i 

1. ysai ui&oii saixi ^\^B. mes s^sh^ an s§: 
saxi is'2tg of^a Hues oisskx e>£fli iJieoii Mgaxis §^o^^ ni2 

4^31 MgHxl <i!2tg Dt^^a 1IH@ ^^011 ataioi g«£|E^ HfSg^IietS ^31 SIEXII IJiesj saoil sas^fe J1I3 S§: 
^IJI IIfg!glX|9}^ afOm#(||ner layer)M ^sfShfe fll4 S§: 

fe^Di MaxiM QHsistaAi eiExii imsx asM gae^s gsfstfe sis s§: 

eaxi □^:^a nHeoi eseie^ ^i^i tsa 4:xfs£I§ laate fll:Hs^& ^iie s§: a 

Mgsxi t^^m Q^>:a raes mrnsf^ xii 7s§s ^uisffe ^shs 8^fe ysai rtxfsi saixi^xh g.^ 

2. mi&OII 2iO<Ai, 

m SS2J ysfll lIH = <ySfat(pad oxide)OI S^S SlEfll 5i&S! ^SSS Sfe S^EX^I 4i»2| MS! 

S?S 3. »I1S0)| aiCHAH. 
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All 5321 Oh>:3 DHe 91011 S^A^g,^X|a^e S^Shfe 5SS O ?dlShfc 2^ ^§HS 8^fe S^£Ej|l 

4. Jtiia&oii sioi>M, 

^31 gfAhaiia^g ^£|sa;^mo|eefO| = (SiON). <i^S^Q^ * 0IM2I ^iha}go| smg OlSStOI 150~1500 A2| ^JIIS 
S^S 5. Simoil 2i01AH. 

6. flIStfOll SiOiAi, 

£hoiLisa ^2t<MS)bia i;>fe sss ^aissts esfshoi ^i^s^Am ^L^s^e^s Ahgsffe as ^a^^ efcai 

8. J31 1 S oil 2101 Al, 

9. flIISOII SiWAI, 

4^31 m S§2| yOlLHSg aaafS AFSSK)! 20-300 A2I SaShfe a§ ^SOS ohfe eiEfll 4:^21 Mgflilrii 

» S£lg^B. 

S?S 10. flIlifOII SlOiAl, 

7314 S§2| £fO|LiSg ^011. 

11. HllOifOII 910\M. 

Ils^L^s^a^§ sa8fe s§ i^oii Ils^i^s^5^oll CHS S£^5a^ *i£i sss a ss8tfe as ^sss 8hfe 

gJEfll ±Ji9\ ^mK±Ji S£ISg. 

12. XII1&0II SICHAI. 
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13. flIlifOII 2iOI/H. 

&x\±Ji SSI as. 

S^S 14. JilieSOII 9JlO\M. 
15. flietfOII 910\M. 

401 a5f:>|Av=sfog ss^gi ^i^ae^S ^MD[ 10~ 300 A2| S#Nei 3!S ^§°S Sffe ySEXII EgHxI^Xh ^£1 

s^gr 16. mzgfoii SI (MAI. 

17. HI7&01I 9lO\A-\, 

<^^2^fe g^^SK thermal oxidation)^ 0|g5^fe 3= ^S^S shfe ysfll ^X\2i egHji^rih M£|g^a. 

18. marnm 91o\m. 

m s§2i MgHxis ssth ^011 MiHxi LH^di mason as u^^1i^aa^g sssffe g§e a ^bls^fe as ^ 

19. flISSOII SiOIAI. 

S?S^ 20. 7ieoil MgHjtl O^idiH IIH@(niask pattern)^ SSof^ S§: 

MgHxl ijSfg IWeS OlgSKX 401 ysai Siieoil egHxKtrench)^ g^Sffe I||2 S§ : 

^ui seixi Q\±3. nHSsi *^oii »oi£ afofoi ssfls^ sfcai aaoii sfajiJi^^esfoii 21& m 

€jS^II§ tiS^m Ss^(deposition)SF^ XII4 S§: 

^I)! nfgJSXIS <ysfet 9I0II SfOlbiS §aa|M gafShfe HIS S§: 

4^:71 MgHxIB S^Siol QHil(fillina}§(S/H 4^:71 I'lSSI SS3s S^SIS gs,^3f^ ;i||6 SS: 
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saixi 6i2fg DfA-B nHeg ^iiHoffe me smm ^am^ am ^s^s stfe eiexii 4:»2i saxi^xf s£i @^ 

a. 

S^S 21. III20&0II 910\M. 
22. XII20S0II SIOI-M. 

fll5 S§2| £^OIUS SSfSlg ^MDf 20~ 300A£| ^9\D\ gS3^fe 5!S ^SHS SFfe gfEXII 4:»2| EgH 

S=?S 23. B^£fll :?l5hOII SgHIl ^si2|g o^>bB ]IH@= S^S^fe MM §§: 

^►ui §sa e^Esi :)ish£i aaoii ^ai^e^m es^(deposition)5^fe m3 g§: 

^£lS9|g g^i^fiKthermal oxidat ion)A|9^ MgHXI i^2|g d[^3. m& fiSJlf EgHXi m¥0« I&gJg^IlS am 

ittijgnis <i>fim^ ?ioii ejoms naa^s s^sFfe s§: 

E.mx\m oHssfaAH ej-ssi uiesi ase sfe 4:X^M£|g a2e^s e^^5^fe xnie s§: 

feoi egHxi ^2|g o\±B mmo\ ^sasim tsa 4:I^s^ls lee^oi si^isfe ^gi? g§; s 

^oi sgHxi ijatg □^^3 DHss fli:>iSFfc fli8 sse =?timt: 3ae ^s°s 3^fe e^sxii sajxi^iW m£| 
a. 

S^S 24. fll23SOII SlOjAl. 

^^I^l fll3 ^aiSejS %3)IPh 10 - 200 A2I SaSPfe 3!m ^SSS 8^fe ysxil ee!XI4:Xh 

S^S 25. JII23&0II 21CH/H, 

m S§2| ^<^L^ IK thermal oxidation)^ gsfS SiaSOl S^SJXI a:n ttmsio^. fflSFSE^ 8^fe 2§ 

26. III23»0II 910\M. 

-^Ji ms s§2i ejoiug aasfg ^md[ 2o~3ooA2j a?i:J^ 9£e^ m^m^ 2is ^shs shfe sfsxii ^usa ega 
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27. efEfli :3ieoii mssxi o^>la mieg sssf^ wn 

MgHJi <!^2ts □}>:a flues oissK)) sjem :?ieo)i ^mx\m samfe fli2 s§; 
^i^i ^mmm oisshoi Maixi ul¥^i^2^a,^s a«§^fe^ ma ss; 

fe}:)! EgHxi m^ii^sfsioi ssa afsfli iPieoii aa bxh irf£f/H yomg gsfsfiij msigfiig <!ih2fafoi mo\s. ia 

MgHxi <!M2j§ Gh^a nHBoi tssiE^ 4^:'i 4i»s£i§ nas^s ei« J|l:>^8^fe s§: s 

feoi sgHii Ai2|g ah>i3 EHSM fli:H5hfe fli8 g§g ^distfe 3ie ^§o£ 5^fe MeHxl4lX^ se-igf 

3. 

28. »I27S0« SlCHAl. 

JII4 S§°J ^& £fO|LiSO||AH Sei«HS g^Bfe ISfa}^ 10-50a°| ^mm. Sas^= ^S^S 5ffe a^EXII 
S^S 29. HI27tfOfl 910\M. 

30. sfEfli :3i&oii EgHxi <i^2fg D^ii:^ nHse sssfb mi g§; 
^ui o^>lH iBies oigsKM feoi :7ieoii sgHjie s^s^fe Jii2 ss: 

^^iJi sgtjji ^|^^l^s^9,^ol gicAi ui&oii aa tuatAi wag^xig <bf§}ai2} efoiug isfaioi ^jche isi 
4^:?i atoms ?ioii UD\ esHxi* oHnma/d ysai ^lesj aas ibweag laaie ssstfe »i4 s§; 

31. MSOSm 2lOiM. 

m e^o|L^sollA^ 5ia«Hs issife aae^s io-soasi sis ^s^s 

32. XllSOgfOII aoiAi, 
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33. e^Exii iJie; 

efsai :»ieoii Mgnxig s^sm ysxii :?i&£i saej^M (r^£^ gsfs sjoie sm 014^*121 ^Hsjsta gsate 
mm ^^o|L^sM soe>y egHxi mvM xH^fe saixi ^ijfsais saaim ^uim^ ^shs sf^ efsai 

34. III33&0II 2iCH/d, 

etsai fefui sfoiuea 4^?i laa^ A^ololl 4^:71 mm ^^0lL^e2| gsfat ^^g^ii ^ 

S^gf 35. «l34tK)|| 910\M. 
36. IllSStfOII 910\M. 

UD\ B^ESI rJi»fe S§«xl LH^OII g^S egHx| LHVtfSfStg CH ^blehfe 31M 3Ffe e^Efll 4:XK 

S^S 37. fll33&01l 2l0|/d, 

38. fliaztroil 2lOiA1. 

^^i*! All mssiB ^M:f\ io~50A2j g?iei 5!e ^s°s sFfe efsai 

39. «l37iK)|| SICHAI. 

m^m 40. juassoii sichai. 

S^i» 41. III40iK)ll 910\M. 
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S^S 42. III40§OII 910\M. 

£fO|Ui§ All i!S^s^g ^MDi 10~50A°1 S?ieJ 5!s ^SHS stfe ±Ji. 

SSI 
Distribution[%] 
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-D- without SiN 
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